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By how much and how quickly does reduction in serum cholesterol
concentration lower risk of ischaemic heart disease?

M R Law, N ] Wald, S G Thompson

Abstract

Objective—To estimate by how much and how
quickly a given reduction in serum cholesterol
concentration will reduce the risk of ischaemic heart
disease.

Design—Data on the incidence of ischaemic heart
disease and serum cholesterol concentration were
analysed from 10 prospective (cohort) studies, three
international studies in different communities, and
28 randomised controlled trials (with mortality data
analysed according to allocated treatment to ensure
the avoidance of bias).

Main outcome measurc—Decrease in incidence of
ischaemic heart disease or mortality for a 0-6 mmol/l
{about 10%) decrease in serum cholesterol concen-
tration,

Results—For men results from the cohort studies
showed that a decrease of serum cholesterol concen-
tration of 0-6 mmoll (about 10%) was associated
with a decrease in incidence of ischaemic heart
disease of 54% at age 40 years, 39% at age 50, 27% at
60, 20% at 70, and 19% at 80. The combined estimate
from the three international studies (for ages 55-64
years) was 38% (95% confidence interval 33% to
42%), somewhat greater than the cohort study
estimate of 27%. The reductions in incidence of
isch ic heart di in the randomised trials (for
ages 55-64 years) were 7% (0 to 14%) in the first two
years, 22% (15% to 28%) from 2-1-5 years, and 25%
{15% to 35%) after five years, the last estimate being
close to the estimate of 27% f{ur tie long term
reduction from the cohort studies. The data for
women are limited but indicate a similar effect.

Conclusions—The results from the cohort studies,
international comparisons, and clinical trials are
remarkably i The cohort studies, based on
half a million men and 18000 ischaemic heart disease
events, estimate that a long term reduction in serum
cholesterol concentration of 06 mmoll (10%),
which can be achieved by moderate dietary change,
lowers the risk of ischaemic heart disease by 50% at
age 40, falling to 20% at age 70. The randomised
trials, based on 45000 men and 4000 ischaemic heart
disease events show that the full effect of the
reduction in risk is achieved by five years.

Introduction

In this paper we estimate the size of the reduction in
risk of 1schaemic heart disease produced by a given
reduction in serum cholesterol concentrauon accord-
mg to age, and the time needed to attain the full
reduction in risk. We use dawa from observanonal
studies' '* (adjusted for the two sources of underesu-
mation as described in the preceding paper') and from
randomised trials.** The observauonal studies
estimate the maximum expected long term decrease in
risk of schaemic heart disease produced by a given
reduction 1n serumn cholesterol concentration since the
differences i cholesterol between mndividual people
or between communites will have been present for
many years before the data were collected The
randomised tnals esumate the extent w which this
masximum can be achieved 1n practice and how quickly

3 Fr8RrRUARY 1994

Methods
ESTIMATING LONG TERM ASSOCIATION——OBSERVATIONAL
EVIDENCE

The prospective observational studies of serum
cholesterol concentration and ischaemic heart disease
fall into two categories. Cohort studies examine the
association between ischaemic heart disease and serum
cholesterol concentration within cohorts {or groups) of
people, generally by comparing subgroups within the
cohort defined by ranking individual measurements
of cholesterol concentwration. International studies
compare the incidence of 1schaemic heart disease and
mean serum cholesterol concentration in separate
communties; the comparison is berween predefined
groups and entails no sorting of individual people by
serum cholesterol concentration.

Cohort studies (grouping people by imnal cholesterol
measurements and companng rates of tschaenuc heart
disease)

There are at least 60 cohort studies of serum
cholesterol concentration and ischaemic heart disease,
many with fewer than 100 ischaemic heart disease
events. We confined our attenuon to the 10 largest
published studies, each of which had recorded more
than 350 such events (deaths and, in three studies, non~
faral infarcts) in men.”* Together they recruited
494 804 men and recorded 18811 events. The data in
each of the studies were published as the incidence of
or mortality from ischaemic heart disease in fifths
(quintie groups) of the ranked distribution of serum
cholesterol concentrations. For each study we
regressed the age adjusted rate of ischaemic heart
disease (in logarithms) on average cholestero! concen-
tration across the groups. The analysis weighted the
rates by the number of events but was not influenced
by smoking and blood pressure, which show Hhittde
assoctation with cholesterol.' *¢*

To estimate the long term effect of a decrease in
concentrauon of low density lipoprotein cholesterol on
the risk of ischaemic heart disease from the cohon
studies we adjusted for the two sources of underesnma-
tion by increasing the slope of the regression line of nsk
(in loganthms) on total cholesterol concentranion by
61%—the estimated correction factor from the BUPA
study.! The two components of this estimate are both
generalisable. Similar estimates for regression dilunon
bias, the iarger component, have been obtained from
several studies.’ The surrogate dilution effect, the
smaller component, will be similar in the 10 studies
because total cholesterol values were similar and
the concentratton of non-low density Lipoproten
cholesterol vanes little between populations,' so the
proportion of low density hpoprotein cholesterol 10
total cholestero! would have been simular.

International studies (comparing rates of ischaemuc heart
disease berween commuoniies with varving mean cholesterol
concertrations)

The seven conntries study measured serum choles-
terol concentrations and recorded mortality from
1schaemuc  heart disease prospectively among men
living in 16 commumties m seven countnes.” The
Ni-Hon-8an study stnmlarly compared three commu-
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nities of Japanese men living in Japan, Honoluls, and
San Francisco.” A third study compared age specific
mortality from ischaemic heart disease between
17 countries for which the national average serum
cholesterol concentration could be determined from
published surveys." For each study we regressed the
incidence of or mortality from ischaemic heart disease
(in logarithms) in the constituent communities on the
cholesterol concentration associated with mean risk in
each community. This value is greater than the mean
cholesterol concentration (because the association with
ischaemic heart disease is log-linear); we estimated it as
the mean cholesterol concentration plus a factor,
Veo?b, calculated from the standard deviation of the
concentration in the community, o, and the regression
coefficient, b. The analysis weighted the age adjusted
rates for ischaemic heart disease by the number of
ischaemic heart disease events and used muliple
regression to allow for the confounding effects of
smoking and blood pressure. The international studies
are not influenced by the underestimation affecting
cohort studies. Regression dilution bias is avoided
because cholesterol concentrations were not used to
divide people into groups, and the differences in mean
total cholesterol concentration between communities
reflect similar differences in mean low density lipo-
protein cholesterol concentration (as the residual non~
low density lipoprotein cholesterol concentration is
similar across different communities with widely
varying total serum cholesterol concentrations®).

ESTIMATING HOW QUICKLY MAXIMUM REDUCTION IN
RISK OF ISCHAEMIC HEART DISEASE CAN BE ATTAINED~—
RANDOMISED CONTROLLED TRIALS

W'z identified randomised controlled trials of reduc-
tion in cholesterol concentration (by drugs, diet, or
ileal bypass surgery) and ischaemic heart disease
events (deaths and non-fatal infarcts). We included 28
published trials that recorded at least one death and
documented a reduction in serum cholesterof concen~
tration of at least 1%.'** Together iicy recruited
46254 men and recorded 4241 events. Most trials
measured only total cholesterol concentration, but the
interventions produced similar absolute reductions in
concentrations of total and low density lipoprotein
cholesterol with little change in non-low density
lipoprotein cholesterol,™ ¥ * ¢ %+ Dhagnostic criteria
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of distriburion of serum cholesterol concentrarion 1 10 cohort studies
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for death froms ischaemic heart disease and non-fatal
myocardial infarction were similar in the different
trials, and diagnoses were made without knowledge of
treatment allocation. Data on mortality were analysed
on the basis of allocated treatment, whether or not
treatment was received (intention to treat), thereby
avoiding bias. With unpublished data on mortality
provided by the coordinators of nine of the trials, vital
status (alive or dead) at the end of the trial was known
for over 99% of all the subjects randomly allocated
to interventions in the 28 trials. Data on non-fatal
myocardial infarcts were generally not available for
subjects who were lost to follow up. Two trials were
extended by inviring subjects to continue beyond the
planned fimishing date'* but since many declined the
random allocation was lost, so we did not include the
additional events,

To estimate how quickly the risk of ischaemic heart
disease falls after reduction in cholesterol concentra-
tion we determined the numbers of ischaemic heart
disease events n the trials in three time periods,
<2, 2-1-5, and 5-1-12 years after entry. Trial coordina-
1ors kindly provided unpublished data for eight trials,
and numbers of events were estimated by using
published survival curves for two trials.”* The
average reduction in ischaemic heart disease over each
time period was estimated by a logistic regression
analysis that combined the odds ratios from each trial
to obtain a summary relative odds estimate (close to the
relative risk as the event rates were low). Each trial was
weighted by the mean difference in to1al cholesterol
concentration between treated and control groups. We
performed analyses on subgroups of drug and dietary
trials and trials of men with and without ischaemic
heart disease (angina or previous non-fatal infarction)
on entry; authors supplied separate data for two tnals
that recruited men with and without ischaemic heart
disease, ™"

The results of both the observational studies and the
trials were expressed as the decrease in the risk of
ischaemic heart disease associated with a decrease
in serum cholesterol concentranon of 06 mmold;
0-6 mmol/l is about 10% of the average value in
Western countries, was the approximate mean reduc-
tion in cholesterol concentration attained in the tnals,
and is a reduction arrainable by a moderate reduction in
dietary fat.* *

Results
OBSERVATIONAL STUDIES—MFN
Cohorr studies

Figure 1 shows the incidence (or mortality) of
ischaemic heart disease in the fifths of the ranked
cholesterol distnbution plotted for each of the 10
cohort studies. The log-hinear model for the relation
berween risk of ischaemic heart disease and serum
cholesterol concentration fitted the data well, and in
the large study of men screened for inclusion in
the multiple risk factor wntervention trial (MRFIT
screences) the association was almost perfectly
described by a straight hne (r=0-997). The magnitude
of such a log-hinear association can be expressed
simply: a constant absolute difference 1n serum choles-
terol concentrauion, say 0-6 mmoll, from any point
on the cholesterol distnibution 15 associated with a
constant percentage difference m the madence of
1schaemic heart disease.

Table I shows this result for each cohort study,
unadjusted and adpusted fur the two sources of under-
estimation. [n table 11 the cohorts are subdivided when
possible according to age at entry and the results are
grouped into 19 year age bands according to the mean
age of experiencing ischaemic heart disease events
during follow up. The associauon between tschaemic
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TABLE 1-—Esnmates from 10 cohort studies of percentage decrease 1n incidence of or mortabiy from ischacrmc heart disease per 0-6 mmol/l (10%)
decrease in serum cholesterol concentration

E: d % m ¥
heartdiscaseper 0 6 .
decrease in serum cholesterol
Average Noof }
follow up deaths from Adjuseed for :
Pennd of ¥ Moof wchaeguc upderestrmanon (95%.
Study recrument  years; subjects  beart discase Unadested  confidence mitervaly
Men
Bnush regional heart 1978-80 8 1735 438° 22 33271039,
BUPA (England) 1975-82 153 21515 538 17 27 {22 x0 33}
Gothenberg (Sweden) 1974-7 7 5897 360* 26 38 (31 w48}
MRFIT acreenees* (Unsted States) 1973-5 12 361 662 6327 20 30 (2810 32}
Renfrew-Pasley” (Scodand} 1972-6 15 7000 878 1i 17 {100 22}
Whitchall® (England) 1967-9 18 17718 1542 12 1815w 2%
Honolalu 1965-8 19 7961 b3 22 334251040
Central Sweden 1963-5 2 45140 6626 12 19 {71021}
Isracl 1963 23 4602 1084 20 302510 3%
Pooling projecr (United States)} 1950-60 e 8274 6477 17 26421 e 31
Wemen
Renfrew-Pastey” 19726 15 €262 $9¢ 12 3
Central Sweden® 1963-5 21 49570 3607 ] H
*Deaths and non-fatal mfarcrs

{Framungham and four other studses

$Appropnate estimates 1o adjost for underestamation @ women are unsvadable,

1ABLE B~ Esnmate« (adpusted for underesimation) from 10 cohort studies of percemage decrease m nsk of
wschaemic heant disease in men per 0 6 mmol/l decrease in serum cholesterol concemtranon, according 1o age

a1 death

Estmated *« reducton m rsk of nchaemu heart disease

195% confidence wntcrval) for age ar death ‘yrars;

Study 15-44 45-54 5563 65-74 7584
Briush regronal heart 33427 30}
BUPA H311055 26(161038) 1910028
Gothenberg 383110 44;
MRFIT screences 547451062, 387331042; 27/25t029:
Renfrew-Pasley* 17 5w28; 17781023
Whitchali* 2810t 43) 21(16t0 26 (671110207
Honotutu 3325104
Cenptral Sweden 19617 w21,
Istacl® 24200 ¥, 220531029
Pooling project W00 I 23603 130023,
Summian estimare 54 30 27 o 19

*Unpublished data supphed by authors

1an1 3 M- Estimatcs from aternational studics of the percentage decregse ane smcidence of or mortabity from
1schacnne Beart disease per 0 6 momolll decreaw in wrumt cholesterol concentration

Estanuated “» dearcase m aschaemc heart
drseaw per @ © mmedd serum cholestesol

Noof deaths decrease (957 » confidence interval;
Naof fromsscheems
Study et heart discase Men Women
Seven countnes 11379 43 6231w 47, NA
Ni-Hon-San * [RR121 hlod 45 2wy NA
Intematonal comparnison NA NA 3773110 43, 3120w 4,
All studiey 38 33104 31 2050 K.

*Deaths and nen-fatad infarcis
NA=pot appliable
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heart disease and serum cholesterol concentration
decreases with age. A weighted quadratic regression
fitted thus relanon with age well and vielded esumates
that a decrease n chelesterol concentration of
0 6 mmol (10} was assoctated with a decrease wm risk
of ischaemic heart disease by 540 at age 40, 39% at age
50, 27% at age 60, 20%. at age 70, and 19% ag age 80
(table 1I). A simple combmauon of the results of the
studies in cach 10 year age group. weighted inversely
by vanance, gave almost identical results.

Internanional studies

The three internattonal studies showed simuar asso-
cations between serum cholesterol concentravon and
ischaemuc heart discase (fig 2, table II). On average a
difference mn cholesterol concentration of 0-6 mmol1
was associated wih a difference in mortahiuy trom
1schaemuc heart disease of 3870 (95 o confidence wterval
33% to 42° ) m men. The mean age at death was n the
range 55-04 years for ait three studies. Differences in
serum cholesterol concentrauon explained over 80%, of
the nternational vanaoon i mortahey from ischaemic
heart disease (r 2> 0 80)

HRUARY 1994

RANDOMISED CONTROLLED TREALS—MEN

Table IV displays the data from each trial. There was
a dose response association, with trials that achicved a
greater reduction in serum cholesterol concentration
on average showing a greater reduction in ischaemic
heart disease (P<0-001). Table V shows the summary
estimates from all the trials combined for a 0-6 mmold
reducuon in cholesterol concentration according to
duration of reduction. The reducton in ischaemic
heart disease increased with increasing duration of the
reduction in cholesterol concentration as follows (for
all the mals): within 2 vears by 7% 0 t0 14%,
P=0-06), from 2-1-3 vears by 22% (15% to 28%,
P<0-001) and from 5-1-12 years by 25% {15% o
35%, P<0-001), all per 0-6 mmoll reducuon in
concentranion. There was no significant heterogeneity
between the estumates from the different mials within
each category of duradon (P=0-11). Summary est-
mates by duration were similar for subgroup analyses
of data from the drug and dietary wials and for wials in
men with and without known ischaemic heart disease
on entry {table V). The overall average reduction was
18% {13%010 22%, P < 0-001). The mean range of age at
death was 55-64 years in almost all the tnals.

In all the tnals combined there were highly signifi-
cant reducnons in both fatal ischaemic heart disease
and non-faral myocardial infarcuion of 10%0 {3%s 1o
16%, P=0-004) and 21% {15% 10 27% P<(-001)
respectively, per 0-6 mmoll reduction in cholesterol
concentration (separate data classified by duration of
treatment were not available). The difference between
fatal and non-fatal events was significant (P=(0-01),
but the inference that the risk of non-fatal infarcuon is
reversed more rapidly than that of risk of death from
ischaemic heart disease is not jusufied because the

companson 1s subject to bias. The analysis of fatal
Internauonat Ni-Hon-San
companson
.
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TABLE v—Randomised controlled trials of reducnion in serum cholesterol concentration. Numbers of men wiuth ischaerme heart disease events (deaths or non-fatal infarcts) by ume
perod

Mecan No of men with ischaemic heant disease event by ume period since enmy to tnhal
reducuyon
m serum No of men <2 Years 21-5Years 5 1-12 Years
hol. 5
Method of concentration
Tnal cholesteroj reducuon  (mmol)* Treated Conrrols Treated Conirols Treated Conuols Treated Coptrols
Drug trials
Men without known 1schaemic heart disease:
Helsmki™ Gemfibrozi 07 2051 2030 27 28 28 53 3 3
World Health Organisation* "'t Clofibrate 0-6 5331 5296 52 56 5 91 456 63
Begg” Clofibrate o7 76 79 E 8 3 1 NA
Lipsd Research Chme'*t Cholestyramine o7 1906 1900 46 51 51 o5 58 70
Men with tschaemuc heart drsease.
Helsinky o Gemfibroz! 08 31 337 10 14 25 10 NA
Newcastje” Clofibrate o6 192 208 3 49 3 NA
Scotush™ Clofibrate 06 288 305 3 51 6% NA
Clofibrate 0-4 1103 135 128 46
Coronary drug project™ *} 2789 359 372 108
Niacwn 07 1119 129 126 32
Veterans Admimstration drug-hpsd™ =} Niaan 36 145 284 28 48 14 1 NA
{years 0-3)
Srockholm” 2§ Clofibrate, nzacin o8 279 276 7 £39 36 0 NA
CLAS™ Colestpol, niacin 13 91 9% 1 5 NA NA
Gross“§ Colestipol a6 23 2@ 1 [\] NA NA
NHLBI* Cholestyrazme 09 37 59 3 3 2 K © ]
FATS* Three drugs 15 94 52 2 o NA NA
Sahns™ Lovastaun o7 79 8 3 4 NA NA
Men with or without 1schaemic hearnt diseasel.
Upjohn ™} Colestpol 05 548 310 i3 2 b 5 NA
EXCEL™{ Lovastann i1 6582 1663 62 20 Na NA
McCsughan™ Probucel 07 88 30 2 2 NA NA
Dictary treals
Men without known sschacmic heart disease.
Munacsota’” o7 2107 21%6 35 57 14 17 NA
Los Angeles™ 02 424 422 18 22 23 27 1 1%
Men with ischaeric heart disease: High polyunsaturated
Medical Research Councid™t tow saturated fat diet 10 190 194 23 29 22 20 L 3
Oslo* 13X 220 220 28 33 33 37 NA
Sydnevt 03 s 237 25 15 12 9 NA
St Man 57§ Comooil 06 28 52 8 n Na NA
STARS % 11 60 30 1 E ] 2z 3 NA
DART™Y Low fat diet 0-3 1018 1015 132 i3 NAa NA
London Hospitals*t o6 130 133 39 35 8 13 NA
Surpery ruad
Men with sschaemic heart disease
POSCH"}E Tleal bypass 15 121 17 36 3 5 12 0 53
NA=not applcable. *Dffi n mean chol d oo b treared atd control subsecrs
NHLB1~Nanonal Heart, Lung and Blood 1 . CLAS~ch i g ath deross srody. hrongheut tal
FATS~fammhal atherosclesosis treaunent study, EXCEL. ded clmcal evak of lovestaun.  {Unpublshed data suppixed by suthors

STARS«St Thomass atherosclerosis regresson study, DART-dict and remfarcuon tral. POSCH- $Data for years 0-2 oo separately avadabde and are combnoed wads vears 2 1-5 years.

program on surgical control of the hyperimdemias

SMinonty of subects are women, sex speafic dats beng unavadable

fAuthors supplied separate data.
3Some treared patents also took drug cholestyramme

events must have diluted the true magnitude of the
effect by including people who did not adhere to
their allocated treatment (intention to treat analysis).
The analysis of non-fatal events, on the other hand,
will have overestimated the wrue effect through not
mcluding such non-compliers. They are typically high
risk patients, and since more treated than control
patients did not comply, the exclusion of non-
compliers will leave the remaining treated patients at
lower risk as a group than the remaining control
patients. The true effect of reduction of cholesterol
concentration is likely 10 lie between the two esumates
for fatal and non-fatal events and is reasonably est-
mated by our main analysis of a combination of fatal
and non-fatal events. In observational studies the
strength of the association with serum cholesterol
concentration was similar for fatal and non-faial
events.**'?

We excluded from our main analysis four trials that
used oestrogen and two trials that used thyroxines
to lower serum cholesterol concentration because these
wo agents have major effects on the risk of ischaemic
heart disease that are not mediated through reduction
in concentration. Oestrogen produced only a small
reduction in serum cholesterol (mean 0-15 mmol/1) and
has complex effects on mortality from ischaemic heart
disease, reducing it in lower doses but increasing 1t at
higher doses.” > Thyroxine simulates thyrotoxicosis
and so can precipitate myocardial infarction and death
from 1schaemc heart disease.™ Inclusion of these six

trials 10 the overall analysis changed the estimate of the
reduction in ischaemic heart disease per 0-6 mmold
reduction in cholesterol concenwation from 18%
(P<0-001) to 14% (P<0-001) but introduced a high
degree of heterogeneity between trials (P<0-001),
indicating statstical incompaubility between the
results of trials that use these two agents and trials that
used other regimens to lower cholesterol concentration.
Inclusion of four multple risk factor intervention
tials** changed the overall result from 18% to 19%.

RESULTS FOR WOMEN

The international estimate was simidar for women
and men (table II). Three randomused trials with
separate data on women showed a significant reduction
in ischaemic heart disease similar in size to that
observed i men in the same trials.” ¥™ A fourth
inal suggested no effect in women, but most of the
ischacmic heart disease events occurred within the first
few months after reduction of cholesterol concentra-~
tion.” Some cohort studies produced smaller estimates
of the cholesterol-ischaemc heant disease association n
women than in men recruited in the same study,*™ ™
but this can be explained by greater regression dilution
as in women. Serum cholesterol concentration
increases steadily in women between the ages of about
35 and 60 years but remains fairly constant in men.**'
The increase i women would be expected to affect
different women to a different extent, so the rank
posttion of individual women in the distributon of
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cholesterol concentrations would change more than in
men during the follow up perniod of the study and
regression dilution bias would be greater than in men.
Studies with shorter follow up, in which this effect
shouid be less pronounced, recorded similar associa-
tions 1n women and men.*

Discussion

Our results show a striking consistency between the
different categories of data. The cohort studies show
the effect of age—a decrease in low density lipoprotein
(and 1otal) cholestero}l concentration of 0-6 mmol in
men is associated with a decrease in the risk of
ischaemic heart disease of about 50% at the age of 40,
40% at 50, 30% at 60, and 20% at 70 and over (table IT).
The results of the international studies and randomised
trials apply to the age group 55-64 years, and for this
age group the estimates from the three types of study
can be compared. The cohort study estimate of 27% is
lower than the estimate of 38% from the mternational
studies, but the variation in serum cholesterol concen-
tration berween countries reflects differences in total
dietary fat, reductuon of which also favourably alters
factor VI activity and coagulation and heace risk of
myocardial infarcrion.” (Between individual people
(the cohort studies) gemetic factors are important
determinants of the vardation i serum cholesterol )

The trials show that linle reduction in nisk of
ischaemic heart disease occurs in the first two years after
lowering cholesterol, but the summary estumate for the
reduction in mncsdence of ischaemic heant divease five
or more years after reducton of cholesterol concenua-
uon (25%) 1s close 1o that from the cohort studies
{27%), showing that the full reduction in risk of
ischaemic heart disease 1s achieved within five years.
This is consistent with radiographic measurements of
the regression of coronary artery atheroma in trals on
lowering cholesterol concenuation. ™ ¥ A man of
35 who reduces hus serurn cholesterol concentration by
0-6 mmol1 would therefore halve his risk of 1schaemic
heart disease by the age of 40.

The more himited data available for women indicate
that a decrease in scrum cholesterol concentration is
associated with a simular proporuonate reduction
risk of ischaemuc heart diseasc as in men.

The observauonal data show that i Western
societies there s no threshold below which a lower
serum cholesterol concentration is not associated with
a lower risk of ischaemc heart disease. In the wwo
largest cohort studies the 95% confidence hmats of
the mortality from 1schacmic heart disease m the
successive fifths of the cholesterol distnbution do not
overlap (MRFIT screenees and central Sweden,** fig
1). confirming a conunuous relatton which, as Chinese
data have shown.” extends to cholesterol values below
4 mmolll. The internanonal studies show that differ-
ences mn serum cholesterel concentration (and hence in
dietary sawrated fat) are the most smportant deter-
minant of the differences in mortahty from ischaemic

TARLE V-~ Rundomised comrolled tnals of percentage reducton
serum cholesterol con N esth s of redintion
sschacnnc heart discasc i men per @ 6 mmoll (10%) reducton i senon
Rolesterel comentration according to tume penod sunce entrv 1o mal

Tame since ente te tnal

Trat = 2tears 2E-Shears 5 t-l2icans
All drug tmals i 21 22
All dictan trals ° i1 37
Trals of men without known

sschaemi heant disegse 1 23 N
Trtats of men with ischaemuc heart

diseave o 20 26

Alltruals 215¢ s contidemeesntenal; T 0w B 2201510 28 2571810 35
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Public health implications

® The combined evidence from the 10 largest
cohort studies, three international (ecological)
studies, and 28 randomised mals shows concha-
sively that lowering a persen’s serum cholesterol
concentration results in substantial protection
from ischaemic heart disease

® The benefits of serum cholesterol reduction
are related to age; a 10% reduction in serum
cholesterol conceptration produces a reduction
in ischaemic heart disease of 50%% at age 40, 40%
at age 50, 30% at age 60, and 20% a1 age 70

® The benefit can be realised quickly—the
greater part after two years and the full benefit
after five years

® Jowering serum cholesierol concentrations
in a population is critical in reducing morality
from ischaemic heact disease

® Appropriate action is needed, including
wider health education, labelling of foods, and
policies on food subsidies that are linked 10
health priorities

heart discase between countries, accounting for over
80% of the total varianon.

An individual persca may have difficulty m lowering
serum cholesterol concentration by more than about
0-3 mmoll through dietary change"*™; the aval-
ability of palatable low fat food may be limited when
other members of the family or communiy do not alter
their diet. In high nisk patients {those with ischaemic
heart disease) cholesterol lowering drugs are justified;
they can reduce semam cholesterol by 1-2 mmold
{20%)," " while the dietary changes needed w achieve
such a reduction are impractical for an individual
person {(lowering total dietary fat to about 27% of total
energy mtake or saturated fat to about 8%¢}.%* This
20% reduction in cholestero} would reduce mortality
from 1schaemic heant disease by half in people aged
55-64 years. On a communuty baws a reduction
mn serum concentrations of rotal and low density
Lpoprotcin cholesierol through dictary change of
0-6 mmol/] (about 10% for total and 13" for low
density lipoprotein cholesterol}, reducing mortality
from ischaemuc heart disease by 25-30% 6 m people aged
55-64 years, is a realistic targer. It would raquire &
reducuon 1 total dictary fat from about 42% 1o 33%% of
total energy mitake or a reduction in saturated fat from
about 2. to 13%.** Reduchon in concentration
of 0-6 mmoll m entire communities has occurred
through dietary change over penods of a few years ™™
and was attained n seven of the nine dietary tnals hsted
in table IV.

Actton needs to be taken te reach this target. This
includes wider public educzuon, labelling of foods sold
in supermarkets, and provisien of wnformation on the
content of restaurant meals. Most impertant. though
more difficult. is to implement nanonal and inter-
nanonal pohaies on food subsidies that are hnked o
health priontes.
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